We read with interest the article by Caselli et al. 1 who described a 9-year retrospective series of Pseudomonas aeruginosa (PA) bacteremia cases from 12 Italian pediatric hematology oncology centers and reported a total of 127 patients with Pseudomonas aeruginosa bloodstream infections (BSIs), with a percentage of multidrug resistant Pseudomonas aeruginosa (MDRPA) isolates of 31.4%. The 30-day mortality rates were 19.6% for all patients and 35.8% for those with MDRPA BSI, and only the isolation of an MDRPA showed a significant association with infection-related death.
PA-BSIs are severe events associated with increased morbidity, mortality, and cost.
2 MDRPA strains, which were first reported in patients with cystic fibrosis, are increasing in frequency, 3 and have been very recently described as a growing problem also in adult onco-hematologic patients. 4 However, up till now, no previous studies have analyzed the clinical impact of infections caused by MDRPA in adult patients with hematologic malignancies.
In January 2009, we started a prospective study in 9 Italian tertiary care centers or university hospitals among adult patients diagnosed with hematologic malignancies; each patient with PA-BSI, defined as the presence of at least one positive blood culture, was included in this study.
At the present moment, a total of 38 patients have been diagnosed with BSI caused by Pseudomonas aeruginosa in our population. Surprisingly, we found 27 cases of MDRPA (according to the definition by Caselli et al.) 1 BSIs, thus resulting in a percentage of isolation of an MDRPA in adult patients with hematologic malignancies which was more than twice as high as that reported in the study by Caselli et al. in pediatrics (71.1% vs. 31.4%).
1
The characteristics of the patients with PA BSIs, divided according to the multidrug resistance pattern shown by the isolates, are presented in Table 1 .
The percentages of in vitro resistance of 38 Pseudomonas aeruginosa isolated in our population to most of the antimicrobial classes also appeared much higher than in the study of Caselli et al. 1 In particular, we found higher overall percentages of resistance to carbapenems (imipenem and meropenem, 60% vs. 25%), antipseudomonal cephalosporins (ceftazidime and cefepime, 42% vs. 33%), amikacin (50% vs. 11%), and ciprofloxacin (66% vs. 18%), whereas the percentage of resistance to piperacillin was fairly similar in the two cohorts (24% and 27%). Figure 1 summarizes the percentages of resistance to major antimicrobial classes of our Pseudomonas aeruginosa isolates, according to the multidrug resistance pattern.
Similarly to that reported by Caselli et al., 1 in our cohort, death within 30 days of the first positive blood culture occurred in almost one third (12/38, 31.6%) of patients and it was almost significantly higher in the MDRPA BSIs than the non-MDRPA BSIs group (40.1% vs. 9.1%, P=0.06).
Univariate analysis revealed some significant differences between the survivor and non-survivor subgroups. A significantly higher percentage of non-survivors had an indwelling urinary catheter (P=0.004), had BSIs caused by MDRPA (P=0.05), and had received an inadequate initial antimicrobial regimen (IIAT, i.e. administration of antimicrobial treatment based on a drug or a combination of drugs which showed no in vitro activity against the strain responsible for the BSI) (P<0.001).
In the multivariate analysis (including the variables found to be significant in univariate testing), only the IIAT resulted independently associated with mortality (P=0.006). Despite the small size of the population sample, using the Hosmer and Lemeshow goodness-of-fit statistic, the logistic model showed a good fit (P=0.26). In difference to the data from Caselli et al.,
1 infection due to MDRPA has not been shown to be independently associated to mortality in our adult population. However, in line with their results, in our previous studies on BSIs in patients with hematologic malignancies we found that isolation of an antibiotic resistant Gram-negative bacteria were independent risk factors for mortality, 5, 6 and the lack of this association in the present study could be related to the small number of patients in our cohort. On the other hand, unfortunately, in the study of Caselli et al. the impact of IIAT on outcome was not evaluated. The inadequacy of empirical antimicrobial treatment has been shown to predict mortality in patients with bloodstream infection and severe sepsis, and it is more likely to occur in BSIs caused by antibiotic resistant bacteria. 2, 3, 7 In addition, we have previously demonstrated that IIAT was the strongest independent predictor of 30-day mortality in patients suffering from hematologic malignancies with BSIs caused by E. coli, 4 despite prompt administration of empirical broad-spectrum antibacterial therapy as recommended by the current clinical practice guidelines for the management of high-risk febrile neutropenic patients with cancer.
8
Our preliminary data highlight the dramatic increasing spread of MDRPA causing BSI in adult patients with hematologic malignancies in several Italian hematologyoncology centers, probably related to the common use of fluoroquinolones for prophylaxis, as reported by Rangaraj et al. 4 The higher percentage of MDRPA in our cohort of adult patients than that in pediatrics reported by Caselli et 
